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TEXT: The author continues previous work (Uch. zap. KGU 55, 183, 1960)
in which he studied the photo-ionization. of an P'-center. Here the
excited spectrum of an F' center is calculated and the polaron wave
function of this spectrum is derived more exactly than before. The
Hamiltonian~of the crystal 4m effeotiva-mass r.oprsentation

Ha- (At + A2 )++u,(r,) + a,(ra)+a,,(r1,)+.,. (,,)q.±

2# +3 3ra +'3 .. lq.
t• 42 (1)Y

and the approximate wave function of the ground statep rewritten in
variables of the polaron theory
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'Pa,...n.(ri, r,lq)lI2r(ri)Wp(r,) ?*(•) -'".•q r.r). ("

., (2)

(cf. ZhETF, 21, 11, 1951), are used to investigate the state of an F1
center- in which one of the elJectrons is excited. lrF,(r) is the wave
function of an electron localized in an F1 center and j.(.) is an
approximativ-wavite function, determined frOm the variationaof

H=C+(()[--q4---AO dicL 2 2 "" "(3);

M° is the polaron effective-mass and 'are the wave fuictions of the

harmonic oscillators of the lattice. k
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W/(r,, ro, 0)"-" U(r,) +U,,(rj÷A!l)(i -•qi ) +(r

is taken as a perturbation operator. q-_ is the 4isplacement of the

equilibrium positi'on of lattice oscillattrs, ýaused by an electron
localized in the polarization potential well of a polaron, and %( is

that caused by an electron localized in the F' center* In seroth
approkimit ion

SeF (r,, r)=V)--' (jrI-•[)'. (r,), ." (10),

where and VF are the wave functions of electrons localized respectively

in the polaron and in F-center potential wells. These functions are
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considered as normalized ones. For the adiabatic potential

F(q)= 1 -+12,-ce 2 $ 3• ,6(q,
, 1-,1 .2" ,-" . ).... C..(16)

is obtained; -I awd I are the adiabatic potentials of F-center and

polaron° From the Schrddinger equation

-. ! A1 p (•) + K(') p (;)c = , Y" (l) (23)

2M.

whose solution is the polaron wave function and whose potential is

given by4
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- [.re--2.'.+(2.r,_.. i),,-I], (25). '

÷ + 1 (26),

the discrete level of the polaron ground .state is ca2culatOfd, i. e. the V
variation of E(p) is determined:

*(1) AtI. K (E'P OR(28)
EMMo - -

E2AP 2B" " (29)
A ,(,+0)2 (a.+P)s 0170),

Card 5/7 ' (30)

s/837/61/o49/ooolool0/011
Excited states of an F'-center B102/B104

cPo(M= - = (- M). (27).---

(29) is minimized numerically for NaCi (P/ 0O3-4), KC1 (3.0) and KBr (2.7)

and-for E, -0.053, -0.029 and -0.021 ev is obtained. For the potential
energy*

en-K(o) rip t ýo
"AK() - .{- °K n) . 0"i : (32)

* .. us ,, . ,

(34)
with = 0.32 (NaCl), 0.44 2 (Kc0) and 0.73 2 (KBr) the following

/
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is obtained: K(O) - -0.11 ev (N4cl), -0.058 ev (Xci) and -.0,51 ev (KBr),
For the cot inuous spectrum of a polAron in a square potential well-

K2  K2 + 2 K(O)i for and C *0  /)/2 for There are'0 ''",I
.2-tables. ",. ,
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